ABSTRACT Background: Iron deficiency anaemia (IDA) is the most common nutritional deficiency in pregnancy. Prophylactic oral iron is recommended during pregnancy to meet the increased requirement of iron. In India, more than 50% women become pregnant with low baseline haemoglobin level resulting in high incidence of moderate to severe anaemia in pregnancy where oral iron therapy cannot meet the requirement. This study was undertaken for critical evaluation of iron sucrose in terms of efficacy, safety, and feasibility along with any reduction in blood transfusion rate. Aims & Objective: To evaluate the efficacy of intravenous Iron sucrose in antenatal patients with Iron deficiency anaemia and to study the side effects of intra venous Iron sucrose. Material and Methods: This prospective study was conducted from Nov 2012 to June 2013 at VS General Hospital, Ahmedabad. 60 antenatal patients found to have anaemia having Hb level < 9 gm% were admitted and given intravenous iron sucrose therapy 100mg alternate day after calculating the dose of the iron requirement. Results: In patients having moderate anaemia (Hb 7-9 gm%), the rise in Hb found to be 2.17 ± 0.45 gm% from pre-treatment Hb of 7.88 ± 0.58 gm% to 9.9 ± 0.53 gm%. In patients with severe anaemia (Hb < 7 gm%), the rise in Hb was observed up to 2.73 ± 0.51 (SD) gm% after 1 month of iron sucrose treatment. No major side effects or anaphylactic reactions were noted during the study period. Conclusion: Parenterally administered iron sucrose elevates Hb and restores iron stores earlier and also that intravenous iron administration has led to the reduction in the rate of blood transfusion rate.
Introduction
Iron deficiency anaemia (IDA) is the most common nutritional deficiency in pregnant women. According to WHO, the prevalence of IDA is about 18 per cent in developed countries and 35-75 per cent (average 56%) in developing countries. [1] Globally, the prevalence of anaemia is 55.9 per cent with variations between developed and developing countries. The prevalence of anaemia in South East Asia is around 56% .In India prevalence ranges between 33-89%. [2] According to NFHS-3 (National Family Health Survey), prevalence of anaemia in India is 56%. It affects 2/5 of non-pregnant women and over 1/2 of all pregnant women worldwide. About half of the global maternal deaths due to anaemia occur in South Asian countries; India contributes to about 80 per cent of this mortality ratio. [3] Maternal mortality due to anaemia continues to be a major health problem in the developing world. Nearly 600,000 women die each year as a result of complications of pregnancy and childbirth; most of these deaths could be prevented with attainable resources and skills (WHO 1996) . [4, 5] In many regions anaemia is a factor in almost all maternal deaths, and it poses a 5 fold increase in the overall risk of maternal death through PPH, cardiac failure, puerperial sepsis, venous thrombosis, pulmonary embolism. The risk of death increases dramatically in severe anaemia. The factors responsible for high incidence of anaemia in our country include early marriage, teenage pregnancy, multiple pregnancies, less birth spacing, phytate rich Indian diet, low iron and folic acid intake and high incidence of worm infestation in Indian population. [6] WHO defined anaemia as haemoglobin concentration less than 11 g/dl or haematocrit value less than 0.33. [1] Classification of iron deficiency anaemia is: 8-10 gm% as mild, 7-8 g % as moderate and <7 g% as severe anaemia. In absence of interfering factors, serum ferritin < 12-15 µg/l is considered as iron deficiency. [7] The first choice for prophylaxis and treatment of mild iron deficiency anaemia in pregnancy is oral iron therapy. But in patients with moderate and severe anaemia, oral therapy takes long time to increase Hb level and compliance is a big issue in our country. Thus, pregnant women with moderate and severe anaemia should be better treated with parenteral iron therapy and/or blood transfusion depending in individual case (degree of anaemia, haemodynamic status, period of gestation, etc.). Various parenteral iron preparations are available in the market which can be given either intravenously or intramuscularly. Initially, iron dextran or iron sorbitol citrate were used. But test dose was required RESEARCH ARTICLE to be given before these injections as severe anaphylactic reactions were reported with intravenous iron dextran. Iron sucrose has been reported to be safe and effective during pregnancy. [8] The injection can be given without test dose. [9] The intravenous iron therapy can replace blood transfusion for IDA as there are numerous hazards of blood transfusion including mismatched blood transfusion, infection, and anaphylaxis. [10] A prospective study, therefore, was conducted in pregnant women with iron deficiency anaemia (haemoglobin between 5-9 g%) from Nov 2012 to June 2013 attending our hospital to evaluate the response and effect of intravenous (iv) iron sucrose complex (ISC) in terms of improvement in haemoglobin status.Inj Iron sucrose 5ml ampule containing 100 mg of iron was used.
Materials and Methods
This study was carried out on 60 antenatal patients of iron deficiency anaemia admitted to antenatal ward in VS General Hospital. Antenatal patients in the second and early third trimester attending ANC OPD were examined clinically and history was elicited. Patients found to be clinically anaemic were investigated primarily by haemoglobin estimation by Sahli's acid haematin method in OPD. The patients found to have Hb < 9 gm% were admitted in antenatal ward for further investigation and treatment of anaemia. The patients who fulfilled the inclusion and exclusion criteria and giving consent were included in this study.
Patient Selection: (a) Inclusion Criteria:
Age -18 to 40 years old, singleton pregnancy at 20 to 32 weeks, having moderate/severe anaemia, and giving consent for the study. (b) Exclusion Criteria: Stool examination reveals parasitic infestation, UTI, Fever, Raised total count, H/o allergy to iron, H/o allergic condition like asthma, H/o Thalassemia, H/o bleeding tendencies, H/o prior blood transfusion within prior 120 days, H/o delivery before 36 weeks, Any associated complication e.g. Hypertension, Diabetes mellitus, Heart diseases, Peptic ulcer.
Protocols for Iron Sucrose Infusion: All patients were hospitalized and investigated for complete blood count, MCV, MCH, MCHC, peripheral smear, serum iron, serum ferritin, TIBC, urine examination to rule out UTI, ESR to rule out any subclinical infection, stool examination for any ova or cysts. Total dose is calculated by,
Total Iron Deficit= {Body Weight (in kg) X [Target Hb gm% -Actual Hb gm%] x 2.4} + 500 mg depot iron
The amount of iron required to correct Hb deficit will be calculated and individualized as per patient. Patients were given injection iron sucrose (100mg) in 100 ml normal saline on alternate day. During whole procedure patients were continuously monitored keeping the emergency drug cart ready for resuscitation if any emergency arises.
Evaluation:
Done after 4 weeks by following tests; (a) Hb level; (b) Peripheral smear for Cell morphology.
Results
Majority of patients were in age group of 26-30 years. The mean age of the study population was 25.58 ± 3.61 years ( Table 1) . Majority of patients (90%) from urban area. 25% had moderate anaemia (7-9 gm%) and 75% had severe anaemia (< 7 gm% Hb). 77% patients of iron deficiency anaemia were multigravida. The minimum dose required was 700 mg and the mean Hb rise was 1.96 gm%. The highest rise in Hb of 3.06 gm% was obtained with 1400 mg of iron sucrose. As shown in table 2, 8 (13.33%) patients had up to 2 gm% increase in Hb from baseline. 43 (71.67%) patients showed up to 3 gm% rise in Hb. Highest rise in Hb up to 4 gm% was observed in 9 patients. 
Discussion
The mean age of women was 25.5 ± 3.61 (range 20-35) year. This observation is because the study is undertaken on pregnant females who are in the reproductive age group of 15 to 45 years. Khurshid R et al also shows mean age of 30 years with a range from 21 to 35 years. Majority (77%) of patients were multipara. Khurshid R et al study shows comparable results as our study. This shows that multiparity is an important etiological factor in iron deficiency anaemia. Repeated short interval pregnancies predisposes the pregnant female to suffer from iron deficiency anaemia as increase demand in pregnancy is not met with the supply due to faulty dietary habits.
Period of gestation (PDG) at the time of diagnosis was between 20-32 wk. 25% women had moderate anaemia (7-9 gm%) and 75% had severe anaemia (< 7 gm%). The efficacy of iron sucrose therapy in both groups were compared and results shows there is mean rise in haemoglobin 2.5 gm% in both groups.
Changes in haemoglobin level before and after treatment: At the beginning, mean Hb was 6.33 ± 1.07 gm%. After completion of therapy, mean Hb raised to 2.58 ± 0.7 gm%.
As shown in table 6, Khurshid R et al amd Bhupesh D et al also showed mean rise in Hb 3.5 and 2.2 respectively. So our results were comparable with other studies and were statistically significant. Thus, the efficacy of Iron sucrose therapy is proved in our study. Of the total women, 15 % achieved Hb > 4 gm%. Complete dosage schedule was done in 60 women. Two women was lost to follow up after five doses. Limitations of our study was lack of control group (intramuscular iron therapy). Large randomized controlled trials are required to compare the efficacy and safety of intravenous iron sucrose complex over intramuscular iron therapy.
In our study, minor side effects e.g. phlebitis, injection site pain and soreness and headache were recorded in 3% to 10% of cases. Which were treated symptomatically. No serious side effects such as anaphylactic reaction was noted in our study. Bhupesh D et al study showed iron sucrose induced side effects were infrequent and selflimited in up to 4.19% of patients of the total study population. The reported side effects were pain at the injection site (1.4%), nausea (2.15) and fever (0.7%).The safety of Iron sucrose is well established in our study as reported by other authors.
Our results showed that intravenous iron sucrose therapy was effective to treat moderate and severe anaemia in pregnant women. Intramuscular preparations are known to be associated with local side-effects. Iron sucrose complex iv therapy was with negligible side effects. It caused rapid rise in haemoglobin level and the replacement of stores was faster. Intravenous iron is superior to oral iron with respect to faster increase in Hb and faster replenishment of body iron stores. [11] Also, it reduces the need of blood transfusions [12] , and it can be given at outpatient basis.
Conclusion
During the study period from November 2012 to June 2013, 62 cases were taken for study. 2 cases were excluded due to loss of follow up. So, finally 60 cases were analysed at the end of the study. All patients (N=60) received injection iron sucrose intravenous infusion according to requirement. Mean age of the study group was 25 ± 3.61 years and ranging from 20 to 35 years. 77% of patients were multipara. Multiparity is one of the factors for iron deficiency anaemia. Repeated pregnancies at short interval can cause depletion of iron storage in the body and iron intake can't meet the iron requirement due to faulty dietary habits.
Post-partum haemorrhage is most common cause of maternal mortality. Anaemic females are more prone to suffer from consequences of PPH. So, it is necessary to build up the haemoglobin level in every antenatal patient. Maternal mortality due to anaemia continues to be a major health problem in the developing world. Overall risk of maternal death through PPH, cardiac failure, puerperal sepsis, venous thrombosis, pulmonary embolism increases with severe anaemia. So I.V iron sucrose therapy is useful in reducing maternal morbidity and mortality arising from iron deficiency anaemia. In conclusion, our results showed that intravenous iron sucrose therapy was effective to treat moderate and severe anaemia in pregnant women. Intramuscular preparations are known to be associated with local side-effects. Iron sucrose complex iv therapy was with negligible side effects. It caused rapid rise in haemoglobin level and the replacement of stores was faster.
